Influence of diet on the transcriptional and post-transcriptional regulation of malic enzyme induction in the rat liver.
Fasted rats were refed a carbohydrate/protein diet, a carbohydrate diet (without protein) or a protein diet (without carbohydrate) to investigate, using a cDNA cloned in our laboratory, the regulatory mechanisms involved in hepatic malic enzyme induction. In the carbohydrate/protein diet, although the enzyme activity and the mRNA concentration of malic enzyme were increased about 7-fold above the levels in the fasted rat, the rate of transcription was increased only 2-fold. In the carbohydrate diet group the rate of transcription and the concentration of mRNA were increased to the levels in the carbohydrate/protein diet group, whereas the enzyme activity increased only to 60% of those levels. Protein appears to contribute to an increase in the translation of malic enzyme mRNA. In the protein diet group the transcriptional rate was not low, but the mRNA concentration was about half in comparison with the level of the carbohydrate/protein diet group. Further, dietary fat did not reduce the transcriptional activity, but reduced the mRNA concentration and the enzyme activity to half of the basal levels. Therefore, it is suggested that fat stimulates the degradation of the mRNA in liver cytosol, whereas carbohydrate tends to stabilize the mRNA. On the other hand 3,5,3'-triiodothyronine treatment increased the transcriptional activity by 1.5-2-fold above the basal values on all the diets and even on fasting. Thus, it is suggested that 3,5,3'-triiodothyronine increases the transcriptional activity of malic enzyme independently from nutritional regulation, while the nutrients are predominantly involved in the post-transcriptional steps.